In the contemporary discussion on society's transformation towards long-term climate targets, it is often implicitly assumed that behavioral changes, unlike technological changes, would lead to reductions in human well-being. However, this assumption has been questioned by researchers, who instead argue that people may live better lives by consuming less and reduce their environmental impact in the process. In this study we explore the relationship between greenhouse gas emissions and subjective well-being, using a sample of 1,000 Swedish respondents.
Introduction
The European Union has adopted a long-term climate target to limit global warming to two degrees Celsius above pre-industrial levels (European Council, 2005) . In order to have at least a likely chance of reaching this target, global carbon dioxide emissions would need to be halved between the base year of 1990 and 2050 and approach zero emissions by the end of the century (Rogelj et al. 2011; Meinshausen et al. 2009 ). Since reductions in developing countries are likely to take time, it is reasonable to assume that developed countries will need to decrease their greenhouse gas (GHG) emissions even more quickly. Assuming a so-called contraction and convergence model, where global per capita emissions are harmonized by 2050, this would imply Swedish reductions of at least 85 percent by 2050 (Åkerman et al. 2007 ).
According to official territorial accounting, Sweden reduced its GHG emissions by 20 percent between 1990 and 2012 (SEPA 2013a), while GDP increased by nearly 60 percent (Statistics Sweden, 2013) . Seen from a consumption perspective, however, where emissions from imports are added and emissions from exports are subtracted, GHG emissions have instead increased by 15 percent between 1993 (SEPA 2013b . Specific consumption trends that are not entirely covered in above accounts show that, since 1990, the consumption of red meat have increased by 54 percent (Swedish Department of Agriculture, 2013) , and the number of passengers on international flights increased by 163 percent (Karyd, 2013) . These trends in consumption indicate that a successful fulfillment of the two-degree climate target may require change that goes beyond eco-efficiency, by also considering lifestyle and consumption patterns. However, policies that enforce behavioral changes are not very popular among citizens (SOM 2012) , probably because of perceived negative consequences for personal finances, convenience and, ultimately, quality of life.
The relationship between consumption and quality of life is contested. Fueled by findings in happiness research that show a diminishing returns for happiness with increased income (e.g. Kahneman, et al. 2006; Easterlin 2003; Inglehart et al. 2008) , some scholars argue that people may live better lives by consuming less, reducing their environmental impact in the process (Zidansek 2007 , see Jackson 2005 for a review of this discussion). This research often highlights ideas related to the concept of downshifting (a.k.a. "slow living,"), i.e., the shift away from a harried and material lifestyle to a lifestyle that puts more emphasis on leisure time and social relations (Schor 1998; Alexander and Ussher 2012; Markowitz and Bowerman 2012) .
Contemporary consumption research, however, emphasizes that consumption is important to one's identity, for example for maintaining social relations and expressing love (cf. Miller, 1998) . In this view, activities and lifestyles with high GHG emissions may be important to us for many different reasons that do not have to relate to crude consumption.
The aim of this study is to analyze the relationship between the individual's subjective well-being and GHG emissions. Very few previous studies have explored this issue empirically, and to our knowledge none have done so in a sample with estimates of total GHG emissions (cars, air travel, electricity, heat, food and other consumption). Wilson et al. (2013) studied GHG emissions from residential energy use and road transport in Canada and found that higher emission levels in these domains were not connected to higher levels of SWB. Similar conclusions were drawn by Sekulova and van den Bergh (2013) who found that income reductions, which could possibly be seen as a proxy for emissions reductions, had only temporary effects on SWB. Lenzen and Cummins (2013) studied the role of different living conditions for both total carbon footprint and SWB in Australia, but due to data limitations they had to integrate results from two separate analyses of different survey databases. Other previous research analyzing the relationship between quality of life indicators and GHG emissions has mainly approached this issue by means of comparisons across nations (Zidansek 2007; Abdallah et al. 2009; Mazur 2011) . Results from these studies suggest a positive but diminishing relationship between the GHG emissions of the population and their subjective well-being (SWB). This paper addresses three specific research questions:
1. What is the general relationship between an individual's SWB and overall GHG emissions? 2. Do GHG-intensive activities and lifestyle choices (e.g., air-travel, leisuredriving -other than for work or commuting, red meat intensive diet, and large residences) affect an individual's SWB? 3. Are there behaviors or underlying factors that imply double dividends, i.e., that correlate with both low GHG emissions and high SWB?
By employing a survey questionnaire combined with registry-based data sources we estimate total GHG emissions for each individual. Through the survey we also collect information on SWB and other relevant explanatory variables. Section 2 includes a description of the mail survey, the variables used in the analysis, and a brief account of how GHG emissions were measured. The results are presented in section 3, and in section 4 we discuss our findings. Section 5 summarizes the main conclusions of our study.
Method
This section describes the mail survey and registry data sources used to estimate GHG emissions, SWB, and a set of explanatory variables.
Survey
The mail survey was sent out in May 2012, to a random sample of 2,500 individuals between 20 and 65 years of age, residing in the region Västra Götaland, in southwest
Sweden. The population density of the region is 65 residents per km 2 , which is more than twice as high as for Sweden as a whole. Gothenburg, Sweden's second largest city, is the main center, with about one third of the region's 1.5 million residents.
The net response rate amounted to 40.1 percent, after two survey mailings, three postcard reminders, and one telephone reminder. Although this is a relatively high response rate compared to international levels, the fact that less than half of the sample population chose not to participate in the survey required a non-response rate analysis. We compared characteristics of the sample population to averages in the specified cohort in Västra Götaland and in Sweden as a whole (obtained from Statistics Sweden 2013) and found these differences: Women were more likely to answer the survey (55 percent of the respondents); individuals with higher incomes were also overrepresented in the sample; the mean income was 6 percent higher than the average in Västra Götaland and 4 percent higher than the national average. We also found an age bias as our respondents were on average four years older than the average citizen. Finally, there is a bias towards higher education in the survey sample, as 60 percent of the respondents have post-secondary education, compared to 39 percent of the general population in both Västra Götaland and Sweden as a whole. In most cases, these differences are small and illustrate that our sample is representative for the total population of Västra Götaland as well as Sweden as a whole. The exception is with respect to education, and this may be problematic since higher education could entail differences in other relevant factors as well.
We also controlled for the risk of a self-selection bias given the focus on environmental issues in the survey. The questionnaire included a question on environmental concern, identical to a question included in a broader survey conducted in the same year (SOM, 2012) . Luckily, our respondents did not diverge from the general survey on this question.
The Questionnaire
The respondents were asked to answer a total of 47 questions covering different aspects of their everyday lives, including 12 questions meant to retrieve information necessary for the estimation of each individual's GHG emissions (as a complement to registry-based data) and 15 general questions on background characteristics. The questionnaire also included questions on time-use patterns, questions aimed at identifying pro-environmental norms/attitudes/behaviors, and so on. In order to evaluate the questions and scales used in the main survey, a small pilot survey was conducted in 2011, with answers from 87 respondents.
Measuring Greenhouse gas emissions
The method used to estimate household GHG emissions is summarized in Table 1 below. We include the three most important anthropogenic greenhouse gases: carbon dioxide (CO 2 ), methane (CH 4 ), and nitrous oxide (N 2 O), expressed as carbon dioxide equivalents (CO 2 e) based on their respective global warming potential (GWP) over 100 years. Emissions from residential energy use, private transport, and other nonfood consumption are attributed to the household as a whole and divided by the number of adults in each household. Remaining emissions that derive directly from the individual's consumption, i.e., public transport, air-travel, and food consumption, are then added to establish the total GHG emissions of the adult respondents. In all analyses, the GHG emissions are presented per adult. The Swedish Road Registry (SRR) stores odometer readings from the two most recent vehicle inspections together with other relevant data such as fuel type, fuel consumption, CO 2 emissions, car make and model. New cars are not inspected during the first three years, and for these vehicles we relied on the respondents' stated annual driving distance in the questionnaire together with vehicle specific data from SRR. The fuel consumption stated in the SRR is based on the NEDC test-cycle scores in which all electric equipment is turned off and driving conditions are optimal. Fuel consumption during regular usage has been estimated to be 15-40% higher than the NEDC scores (Patterson et al. 2011) . We increased the SRR values by 20% to take this into account.
Local public transport
Respondents were asked about their weekly commuting choices and distance to work. Estimates of CO 2 emission intensities from public transport were provided by the local public transport provider (Västtrafik) and amounted to 0.031 kgCO2/passenger-km (0.04 kgCO 2 /passenger-km from bus travels and 0.02 kgCO2/passenger-km for trams and commuter trains).
Air travel
Respondents were asked about their air travel: the number of flights (for other than business reasons) to Nordic and European countries respectively in the past 2 years, and the number of inter-continental flights in the past 5 years. Average distances were calculated using the distance and frequency to different destinations from the main international airport in the region (Landvetter Airport). CO 2 e emissions estimates of average aircraft emissions per passenger-kilometer were collected from the Finish LIPASTO-calculation system (VTT, 2009). A conservative high-altitude factor of 1.7 was used to incorporate the full GWP effect of contrails and induced cloud formation from aviation (Azar and Johansson, 2012) . Electricity
We received data on 200 respondents' annual electricity consumption directly from their utility companies. This information was then used together with explanatory data from the survey on self-stated electricity behavior, types of household appliances, type of residence and size, to construct a model (R 2 =0.61) to estimate electricity consumption for the remaining households in the survey. We assume a EU electricity mix of 0.305 kgCO 2 e per kwh to reflect the conditions given by the EU-ETS cap-andtrade policy scheme where the total emissions are set by the issuing of emission permits at the political level. But from a physical perspective, the actual power system in Sweden is primarily interconnected with the neighboring Nordic countries. Space and water heating GHG emissions were calculated as the product of five factors (residential floor surface area; energy performance; heating system efficiency; indoor temperature; emissions factor). For buildings included in the Energy Declarations registry, some of these factors could be collected directly from the registry (38% of the sample), while data from the questionnaire were used for the remaining households. Food
Measuring the emissions from all food products was not feasible, so we focused on red meat consumption, which accounts for a large share of emissions and much of the variation among individuals. Bryngelsson et al. (2013) estimated the average Swedish emissions from food consumption to 1,500 kg CO 2 e/cap/y, of which 800 kg originate from meat consumption. A multi-item question asking the respondents to assess the composition of their diets was used together with GHG emission estimates (Röös 2012) to calibrate the 800 kg CO 2 e per capita. Emissions from other food types were assumed to be 700 kg CO 2 e per capita for all individuals in the sample. Other consumption Other consumption includes clothing, consumer electronics, entertainment, and so on. By using statistics from the Household Budget Surveys together with emissions data from the Swedish Environmental Accounts, we were able to construct a model (R 2 = 0.88) describing the relationship between expenditures on "other consumption" and the resulting GHG emissions. This model was then used together with estimates of each respondent's remaining consumption space derived from our survey data on income, savings, and other large budget posts.
Quality of life indicators -Subjective well-being
In this study we have chosen to use subjective well-being (SWB) as an indicator of the respondent's quality of life. However, SWB is just one among several measures
designed to capture what we mean by quality of life, including various forms of objective indicators, capabilities, and actualization of human potential. SWB is not the only component of a good life, but it is an important aspect, and it has gained widespread use in both research and applied welfare statistics.
SWB as defined by Diener et al. (1999) is an aggregate measure that combines an affective component (presence of positive or negative mood) and a cognitive component (self-rated life satisfaction). Research has shown that these two components are correlated to some extent (in this study, 0.77 ** ), but it is also possible to be in a positive mood while being simultaneously dissatisfied with one's life and to be satisfied with one's life while being in a negative mood. Hence, the hybrid (aggregated) approach to SWB seems reasonable, as it would be difficult to argue that a person has a high level of well-being while lacking either the affective or cognitive component (Brülde, 2007) .
The two-item question used in this study is similar to that used in the World Values Survey (Inglehart et al. 2008 ). The affective component was measured by asking the respondent how he/she "feels in general" on a seven-point Likert scale, where 1 means "sad" and 7 means "happy." The cognitive evaluation instead asks the respondent "how satisfied are you on the whole with the life you live?" where the outermost alternatives were "not at all satisfied" and "very satisfied," respectively.
The SWB indicator is the sum of these components with equal weighting, normalized on a 0-10 scale.
Explanatory variables
The third aim of the study is to explore behaviors or underlying factors that may imply double dividends, i.e., factors that are positively correlated with SWB and negatively (or at least neutrally) correlated with GHG emissions. As mentioned in the introduction, previous research that has addressed lifestyle changes that would benefit both ecological sustainability and individual well-being has often highlighted ideas related to the concept of downshifting. The survey used in this study was designed to test some of these theories empirically.
Commuting
Individuals who commute long distances by car can for obvious reasons be expected to have higher transportation GHG emissions. Irrespective of what mode of transport a person use, commuting also takes time from other social activities that are beneficial for our well-being (Dolan and White 2007) and has also been shown to correlate with health problems (Hansson 2011 ) and low levels of SWB (Stutzer and Frey 2008; Killingsworth and Gilbert 2010) . However, Olsson et al. (2013) found that feelings during commutes are predominantly positive or neutral and speculate that the commuting offers buffer time between work and private spheres of life. Both commuting time and distance is important to the SWB and GHG emission dimensions respectively, and we measured both in the questionnaire by asking respondents to assess the time and distance to work and which mode of transport they used. Since respondents' time-estimates is a mean between different modes of transport and we are interested in car commuters, we chose to use commuting distance in the analysis as it is also an adequate proxy for commuting time.
Work-life balance
As pointed by for example Jackson (2009) , reducing and sharing the work-time may imply potential double dividends by both reducing ecological impact and improving the quality of life. Paid work provides us with income that is used for consumption, which in turn generates GHG emissions (Knight et al. 2013; Nässén and Larsson, 2013) , while long work hours are likely to infringe on leisure time with family and friends, a factor that has been shown to be an important determinant of an individual's SWB (Argyle 1999) .
We asked respondents about their average work hours each week in order to see how this factor affects SWB and GHG. Following Larsson (2012), we also asked respondents two questions assessing their experience of time pressure. We first asked how frequently the respondent felt he/she "experienced discomfort in trying to keep up with everything that needs to be done," and then we asked how strong these feelings of discomfort are. The reason for the second question is that stress tolerance seems to vary among individuals and life situations. Parents, for example, tend to endure a hectic everyday life without experiencing strong feelings of discomfort.
Cronbach's alpha for this combined measure was 0.81. The scores on the respective answers were then added and normalized on a 0-10 scale. (Richins, 2004) . The shortform is made up of 9 statements answered on a 5-point Likert scale. We developed a translated version of the short form and verified it through an online pilot survey.
Materialistic values
Two items were dropped from the MVS. The MVS is divided into three dimensions (Success, Centrality, and Happiness), and in our initial data analyses we discovered a significant negative correlation between household income and one of the questions used in the happiness dimension of the MVS form ("It sometimes bothers me quite a bit that I can't afford to buy all the things I'd like" Richins, 2004) . It seems reasonable to assume that low-income households are more likely to respond affirmatively on this question for "legitimate" reasons, and this question-item was dropped from the scale. Another item lowered the internal consistency of the measure substantially, probably because of its reverse order formulation and was consequently dropped in the analysis ("I try to keep my life simple, as far as possessions are concerned"). The
Cronbach's alpha for the remaining 7 items was 0.83. These answers were then added and normalized on a 0-10 scale.
Other socio-economic variables included in the models
In the survey we also asked respondents questions pertaining to other socio-economic conditions that have been shown to influence either GHG emissions or SWB. These variables are described below.
Variables likely to affect GHG: Household income and hence spending are strong determinants of GHG emissions (e.g., Lenzen et al, 2006; Kerkhof et al, 2009; Nässén 2014) . A Swedish study shows that men cause more GHG emissions than women due to differences in travel behavior, and gender is therefore included in the analysis (SIKA 2007) . Differences in age may also affect GHG emissions, because of differences in lifestyles, and so on, and we have therefore decided to include age as a control variable. Education has previously been shown to affect environmental attitudes; we therefore assumed that differences in education could spill over into environmentally relevant behaviors (Tjernström and Tietenberg 2008) .
Variables likely to affect SWB: Working and studying have both been shown to affect SWB positively; having social relations with friends, family, or a partner also increases our well-being (Argyle 1999 ). Participating in sports or exercising is partially a social activity, but the physical experience itself also seems to increase SWB (Csikszentmihalyi 1992; Mutrie and Faulkner 2004) . Being in good health is probably one of the most important factors influencing how we feel in general (Argyle 1999 ).
Results
This section includes the descriptive statistics, an analysis of the relationship between SWB and GHG, and a GHG/SWB matrix where hypothesized differences in certain parameters are described.
Descriptive statistics
Average annual GHG emissions per adult are 8.2 tons of CO 2 e. As noted above, emissions per adult were estimated as the household's shared GHG emissions from residential energy, private car transport, and other shared (non-food) consumption divided by the number of adults in the household plus individual GHG emissions from public transport, air travel, and food consumption. When children are included in the denominator, the corresponding per capita estimate in our sample is 7.2 tons, which is lower than the 8 tons per capita estimated by the Swedish EPA (SEPA 2008).
The difference is probably due to underreporting of own income due to forgotten incomes, which results in reduced emissions from other consumption. The difference is not very large, and for the purpose of our analysis we do not need a totally representative population. The mean SWB of 7.4 is in line with other studies of the Swedish population (Fors and Brülde, 2011) . 
3.2
The relationship between GHG emissions and subjective well-being
The main aim of this study is to learn more about the relationship between GHG emissions and SWB. Figure 1 below provides a visual representation of this relationship in our sample. The upper diagram shows the respondents sorted according to their GHG emissions and grouped into 10 decile groups. The emission level in the highest decile is 3.4 times that of the lowest. The lower diagram presents the corresponding SWB average for each of the ten groups. There is essentially no significant difference among the groups. One possible visual interpretation is that there is a weak positive correlation between GHG and SWB among the groups 1 to 7, and a weak negative correlation among the groups 7 to 10. The comparatively low SWB of group 1 stands out, but as we will learn below, this can be traced to the relatively high levels of unemployment and long-term poor health in this group.
Figure 1: GHG emissions and SWB sorted by GHG emission decile groups.
The points in the upper diagram represent the average emission levels in ten decile groups (each group represents around 100 households). The lower diagram shows the corresponding average levels of subjective well-being in these decile groups. The vertical lines represent the inner quartile ranges. Table 3 below presents a decomposed view of the respondents SWB and GHG emissions in a correlation matrix. GHG emissions from transportation (private and public), air travel, and other (non-food) consumption are found to have a weak positive correlation with SWB, while no significant correlation is found for residential energy and food consumption. Only small differences are found between the affective and the cognitive components of the SWB index. The three emission categories for which significant correlations with SWB are found are also the three categories with the strongest correlation with income.
When respondents who do not work or study are excluded from the sample, no correlation is found between SWB and GHG, and out of the GHG emission components only air travel is weakly correlated to the level of SWB. Hence the weak correlation between GHG and SWB found in the full sample appear to be associated with the third variable unemployment, which both correlates with low SWB and low consumption levels that in turn lead to low GHG emissions. we analyze these activities specifically. A standard OLS regression analysis is used and we construct three models that all include a set of control variables (education, gender, age, and having children) and a combination of variables known to affect SWB (described in section 2.4.4) and GHG emission intensive variables including:
size of residence, driving other than for work or commute (total distance minus commuting distance), number of non-work trips by air, and share of red meat in diet.
Net income per adult is not included in the analysis as we are primarily interested in the consumption activities and their relation to SWB. In order to test for possible effects of income we ran the models including net income per adult, only to find that this parameter was not significant in any of the models and did not affect the adjusted R 2 relative to the models below.
Model 1 is the proposed "best fit" model; including variables that previous research has demonstrated affect SWB. Model 2 includes only the GHG emission intensive activities, and Model 3 includes both GHG intensive activities and variables known to affect SWB. The reason for providing all three models is that changes in beta values and explained variation (R 2 values) can be of interest to subsequent analysis. Model 1 shows that among the control variables, age is positively correlated with SWB, and all of the variables previously known to affect SWB also prove to be significant, except for exercising. The model has a relatively high explanatory value (adjusted R 2 = 0.392), especially since previous research indicates that personality traits determine a large part of a person's subjective well-being (see Steel et al. 2008 for a meta-review). Self-assessed health also explains about half of the variation in SWB in the model. However, a vacation abroad, for instance, may offer an opportunity for social activities such as spending time with friends and family; air travel may therefore be a vehicle for social activities that in turn increase SWB. In order to test this opportunity, we ran model 1 with air travel as the dependent variable. This analysis shows that individuals who engage more frequently in social activities or have a partner are more likely to travel, while having children greatly limit this propensity.
3.4 Double dividends in the SWB-GHG relationship?
In the previous sections we have showed that the total GHG emissions from households is only weakly connected to SWB and that GHG intensive activities are not related to SWB to any significant extent. However, behind these weak aggregated correlations there may exist factors that affect both GHG and SWB but in opposite directions. In this section we look at more specific values and lifestyle choices that could have a beneficial effect on SWB while reducing GHG emissions.
As discussed in section 2.4.1, previous research has shown that individuals who are relatively high in materialistic values generally fare lower in SWB and are more likely to adhere to a less environmental-friendly lifestyle (Richins and Dawson 1992; Brown and Kasser 2005) . Also, individuals who prioritize work over leisure time have been hypothesized to have lower SWB and a higher environmental impact (Jackson 2009 ).
We operationalize this by looking at differences in self-assessed time-pressure and respondents who state that they work overtime separately. We also analyze the effects of commuting, which has been hypothesized to increase GHG emissions and lower SWB.
In order to study the effects on both SWB and GHG emissions, we divide the samplepopulation into four sub-samples using median splits on SWB and GHG, respectively (see figure 2) . In the following, differences between sub-sample 1 and 4 will be of special interest to our analysis, as differences in the variables above between these groups would indicate the existence of double dividends. The respondents are divided into four sub-samples using median splits on SWB and GHG respectively. Given the hypothesized effect of materialistic values on SWB and GHG emissions, we would expect the difference between groups 1 and 4 to be the largest.
A one-way ANOVA with a Tukey post-hoc test was conducted in order to compare our four sub-samples. The results show that the difference in materialistic values between sub-samples 1 and 4 is significant F (3, 950) = 7.51, p = .001. The fact that the difference between subsamples 1 and 4 is the largest among the groups indicates that materialistic values do indeed affect both SWB and GHG emissions.
For "Time pressure," we also find the largest difference between groups 1 and 4 (F (3, 947) = 16.8, p = .001), which could indicate a double dividend, but it seems more likely that the difference is mainly manifested in the SWB dimension, as sub-samples 1, 2 and 3, 4 form homogenous subsets at p<.05 using the Tukey multiple comparison procedure. The difference in time-pressure can also be explained by the difference in household composition, since "being a parent" is more common in in sub-sample 4 than in sub-sample 1. When comparing the means for "Overtime" in table 5 , we see that there is a significant difference in overtime work between sub-samples 3 and 4, as F (3, 946) = 6.82, p = .001. But the Tukey test of homogenous subsets, groups subsamples 3, 1 and 2, 4, which supports the more general conclusion that overtime work is primarily important to the GHG dimension, while not necessarily so for the SWB dimension. For "Commuting by car," the largest significant difference between the sub-samples is seen between samples 2 and 3, F (3, 624) = 11.86, p = .001; this result does not support the hypothesized double dividend of reduced car commuting (we also tested for commuting-time and this result was similar but weaker).
Discussion
The analyses carried out in the previous sections have aimed to develop the understanding of the relationship between an individual's GHG emissions and SWB.
The lack of connection between GHG emissions and SWB, both in general and for specific GHG intensive activities, adds further evidence to the view that consumption is not very important to SWB once the individual reaches a certain welfare level. In line with previous research, our analysis shows that health, work, and social relations explained almost 40 percent of the variation in the sample while amount of driving for non-work reasons, size of residence, and share of red meat in diet did not affect respondents SWB at all. Seen in this light, the results of the third analysis should not come as a surprise, as the materialist focus on acquisition and wealth seems wholly misdirected as a means to maximize SWB.
However, our GHG-intensive behaviors are rather rough representations of specific consumer lifestyle practices with distinct meanings. Therefore, our analysis does not rule out the existence of more specific GHG-intensive consumer practices that may be perceived to be meaningful or in other ways contribute to a better life. As noted in section 3.3, the weak relationship between air travel and SWB could for example be interpreted to mean that some individuals have adopted a lifestyle where air travel fills a social purpose that in turn affects their SWB positively. Hence, although our main results point towards a low importance of GHG-intensive activities for the average individual's SWB, it does not necessarily mean that this lack of connection persists. New practices could emerge or socio-economical and physical structures could change, so that social interactions, job opportunities or health issues rely more heavily on GHG intensive activities.
A better understanding of how GHG-relevant practices evolve, what drives them, and how they are established may enable policymaking that counteracts some developments and facilitates the emergence of others. Such future research needs to
identify specific consumer practices, analyze them in relation to other practices, estimate the related GHG emissions, and follow their evolution among different social-groups over time. This is a challenging task, but we believe it could be equally rewarding.
Three limitations should be kept in mind when considering our results. First, as this analysis is based on cross-sectional data, it is not possible to comment on the actual dynamic effect on SWB of reducing GHG emissions for the average individual. As pointed out by Kahneman (1999) , even if actions and behaviors have become habitual and hence hedonically neutral to us, this does not mean that ceasing them would not affect our subjective well-being. However, given the weak correlation between GHG emissions and SWB, a long-term development towards decreased or curbed growth in private consumption in rich countries could be hypothesized not to affect SWB.
Having social relationships, good health and being employed are important factors and a climate policy that does not affect these aspects of life negatively, or that even affect them positively (double dividends), is what is important in terms of our wellbeing (see FitzRoy et al. 2012 for a review of how climate change policies could act to improve SWB).
Second, the choice of subjective quality of life indicators has implications for the output of our analysis. Unlike objective quality of life indicators, subjective well-being is not a direct consequence of an individual's circumstances, but also depends on aspiration level, adaptation, comparisons with others, personal values, and so on (Wilson 1967 However, some technical and methodological issues remain to be dealt with (Brief et al 1993; Kahneman et al. 2010; Diener et al. 2009 ).
Third, our results are probably restricted to other affluent welfare states. The comparatively ambitious redistribution systems found in countries in Western Europe probably moderate the importance of income to SWB for low-income individuals and households, compared to other developed countries. Clearly, poor people in both developing and developed countries that lack social security systems would benefit from increased levels of consumption. The fact that our sample population differed somewhat from the general population in terms of income and education should also merit some caution as to the generalizability of these results.
Conclusions
In this paper we have investigated the link between greenhouse gas (GHG) emissions and subjective well-being (SWB) among individuals in Sweden. To our knowledge this is the first explicit examination of this relationship that analyze individual differences covering GHG emissions from all relevant consumption areas. The initial bivariate analysis indicates a weak positive relationship between GHG emissions and SWB. In a second step we analyzed if certain GHG intensive activities and living conditions, such as size of residence, non-work driving distance, air travel and the fraction of meals that include red meat, could explain variations in SWB. The multivariate analysis shows that when "controlling" for factors such as having good health, a job, a partner and other relations, factors that have previously been shown to affect SWB, the weak relationship found between air travel and SWB disappears. It therefore seems as if a living a low carbon life does not prevent someone from leading a good life. A third aim of the study was to investigate potential double dividends by analyzing individuals with low GHG emissions and high SWB to see how they differ from other respondents. We examined whether these respondents differed in worklife-balance, commuting, or material values, and our analysis provides tentative support for the idea that materialist dispositions affect SWB negatively, while GHG emissions seem to increase, which is also in line with the results above.
